Purpose. To explore barriers, facilitators, and motivators to adopting and maintaining regular physical activity among women with obesity who have undergone bariatric surgery.
PURPOSE
The majority of patients who seek bariatric (i.e., surgical weight loss) intervention are women. Eighty-two percent of bariatric patients among the 847 surgeries performed across Canada from 2007 to 2008 (excluding the province of Quebec) were women. 1 Bariatric surgery produces drastic reductions in weight and is currently the most effective treatment for individuals with severe obesity (body mass index [BMI] 40 kg/m 2 ) who (1) are at increased risk for comorbidities such as type 2 diabetes and (2) have been unsuccessful at achieving permanent weight loss through nonsurgical means. 2 Unfortunately, a significant number of patients regain weight within 1 to 2 years after surgery. 3 In fact, approximately a quarter of patients struggle to maintain at least 5% of their initial weight loss 10 years postsurgery. 4 Regular physical activity (PA) is among the cornerstones of successful surgical weight management, and an active lifestyle is one of the strongest predictors of long-term weight main-tenance and health. 5, 6 The American Society for Metabolic and Bariatric Surgery advocates that bariatric patients achieve at least 30 minutes per day of moderate to vigorous PA following surgery. 7 However, few bariatric patients increase their PA levels postsurgery. 8 Compared to men, Canadian women report lower levels of PA across all age groups, with rates of inactivity increasing with age and BMI. 9, 10 In order to optimize weight loss maintenance and lifelong health outcomes following bariatric surgery, it is important to understand barriers and facilitators that women who undergo bariatric surgery may face when adopting and maintaining a physically active lifestyle.
Barriers to PA pertain to various personal, social, and environmental challenges that may prevent an individual from adopting and maintaining a physically active lifestyle. Conversely, facilitators, or motivators, encompass personal, social, and environmental factors that may help an individual adopt and maintain regular PA. Though this topic has been carefully evaluated among adults without overweightness or obesity, as well as individuals living with overweightness and obesity, little is known about the unique needs of women who receive bariatric treatment.
Studies on individuals with overweightness and obesity suggest that excess weight itself is associated with increased difficulty initiating and maintaining PA, in part due to negative sensations experienced during exercise. For example, Ekkekakis and Lind 11 have shown that sedentary women with excess weight exercise at a higher relative intensity and report more laborious, unpleasant experiences with exercise. The unpleasant feelings associated with perceived rate of exertion and exercise might be further pronounced among women with severe obesity. 12 Wiklund and colleagues 13 found that individuals (50% women) who were awaiting bariatric surgery reported feeling physically hindered by a heavier body and viewed weight loss as a prerequisite to enable each person to become more physically active. 13 Although these studies began to demonstrate challenges to PA re-ported by adults living with overweightness and severe obesity facilitators and barriers to PA were not systematically explored following bariatric surgery.
Attitudinal and social factors, such as a lack of exercise self-efficacy and social support, may also negatively affect PA among women with severe obesity. Gallagher et al. 14 observed that women living with obesity who reported higher exercise self-efficacy and social support during a weight loss trial achieved a greater percentage weight loss. Other studies have also identified negative PA-related perceptions, as well as feelings of discomfort and low self-esteem when exercising next to someone perceived as more athletic, as barriers to PA among adults with obesity. 15 Further research is required to explore how similar attitudinal factors may affect PA among women receiving bariatric treatment.
A growing body of evidence also indicates that negative societal attitudes towards individuals living with obesity can have detrimental effects on PA-adopting behaviors. 16 Western ''healthism'' culture views obesity status as an unhealthy state brought on by moral laxity and lack of self-discipline. 17 To compound societal antifat attitudes, gender-differentiated cultural norms promote a standard of thinness as the ideal female body shape, which further subjects women with obesity to weight-based stigmatization. 18 Consequently, weight-based stigmatizing experiences may affect psychological outcomes (e.g., depression, body image dissatisfaction, and self-esteem) and behavioral outcomes (e.g., adoption of regular PA). 19 For example, Vartanian and Novak 20 demonstrated that avoidance of PA and exercise-related situations increased proportionally with the frequency of weight-based stigmatizing experiences reported by individuals living with overweightness and obesity. Given the impact of weight-based stigmatization on PA behavior, it is important to understand how such experiences may affect women who have undergone bariatric treatment.
PA among women with severe obesity may also be hampered by a lack of exercise knowledge and informational support from health care professionals.
According to Huang et al., 21 physicians not only underprescribed specific PA strategies, but also reported pessimism regarding patients' desire to lose weight and a lack of comfort in discussing PA. 21 Such findings may be a symptom of weight bias and inadequate training in tailored PA counseling for individuals with obesity among health care and exercise professionals. 22 Weight bias, blameworthy attitudes, and perceptions of patients living with obesity as unmotivated and noncompliant are commonplace among health care professionals. 23 A comprehensive understanding of the barriers and facilitators to PA may allow for the development of tailored PA counseling techniques and more positive representations of women living with obesity.
Thus, the goal of this study was to explore perceived barriers and facilitators to adopting and maintaining regular PA among women who had recently undergone bariatric surgery. This work aimed to (1) shed light on the physical and psychosocial complexities associated with PA, obesity, and bariatric surgery among women and (2) provide evidence-based details health care professionals may consider when tailoring PA counseling strategies to help facilitate long-term PA adherence.
APPROACH

Setting
Personal interviews were conducted with a purposeful sample of 12 women. Participants were recruited from a bariatric clinic in Montreal, Canada, by poster advertising and word of mouth.
Participants
Originally, 45 participants contacted the lead author. Twenty-five women met the criteria for inclusion and 12 women (mean age ¼ 47 6 9 years) completed the study. The 13 women who met inclusion criteria but ultimately did not participate cited conflicting work schedules and unforeseen family obligations as reasons for not participating in the study. Criteria for inclusion included (1) within 3 to 24 months of having undergone any type of bariatric surgery (e.g., Roux-en-Y gastric bypass, sleeve gastrectomy, laparoscopic banding, or duodenal switch); (2) no physical disability (i.e., requiring the use of an assistive mobility device) that limited participation in PA; and (3) English speaking. The time frame of 3 to 24 months postsurgery was chosen to capture the shortterm transition period from presurgery to postsurgery when patients often lose a significant proportion of baseline weight, or have plateaued following individual peak weight loss. At 3 months postsurgery, the surgical procedure itself is not likely to limit PA. 2 The Institutional Faculty of Medicine Ethics Review Board approved the study and written informed consent was obtained from all participants before gathering data.
METHOD
Data Collection
Participants were first asked to answer (1) a basic sociodemographic questionnaire, (2) the International Physical Activity Questionnaire (IPAQ)-Short, 24 and (3) the Impact of Weight on Quality of Life (IWQOL)-Lite questionnaire. 25 Then, height was measured using a wall-mounted stadiometer, and weight was measured, with light clothing and no shoes, using a digital scale (Seca, Hamburg, Germany).
Each woman was interviewed in person by the lead author (A.D.), with the use of a semistructured interview protocol. Semistructured individual interviews are used extensively in health care research and offer flexibility and opportunities for elaboration about specific experiences. 26 Participants were asked to describe their experiences with PA or exercise (before and after surgery) as well as reasons for maintaining and discontinuing regular PA or exercise. Interviews lasted on average 58 minutes. Recruitment was conducted until no new information emerged across cases (i.e., data saturation). 27 Pseudonyms were adopted to ensure participant anonymity.
Data Analysis
All interviews were audio recorded, transcribed, and then organized with the QSR NVivo-9 software (v. 2011, QSR International, Melbourne, Australia). An inductive thematic analysis was conducted in accordance with the Braun and Clarke 28 method. First, all transcripts were read several times to better familiarize A.D. with the content of the interview data. Next, all sentences or phrases of interview data were systematically coded into meaningful units (i.e., codes). Names for codes were developed from quotes that reflected participants' experiences. Third, similar codes were combined to represent broader level categories (i.e., subthemes). Lastly, these categories were reviewed again and reorganized to represent three broad themes.
A number of strategies were implemented to ensure credibility and dependability of data: member checking, data triangulation, and peer debriefing. 29, 30 Member checking was utilized as an additional opportunity to gather data through reflexive participant elaboration. 31 Participants were asked to review a copy of their transcript to ensure that the transcript represented what they wanted to convey in their conversation with the researcher. All participants completed this process; three participants made minor changes, one woman provided additional statements, and all other participants confirmed that the transcripts fully captured their interview accurately.
Data triangulation was performed to develop a more comprehensive under-standing of the participants' experiences by concurrently exploring the semistructured interview data, the results of the IPAQ-Short and IWQOL-Lite questionnaires, and the lead researcher's interview notes, which described participant body language, mood, and further elaboration provided by participants postinterview.
Finally, a peer reviewer (M.C.) trained in qualitative research methods independently coded three transcripts. M.C. was provided with a list of the categories and themes, as well as their respective definitions, developed during analysis. This process originally resulted in 90% agreement with respect to coding. In the case of 10% disagreement, A.D. and M.C. engaged in discussion until 100% consensus regarding established themes was reached. 31 
RESULTS
All participants experienced significant weight loss following surgery and each woman discussed lengthy periods of physical inactivity, some lasting decades, and especially in the years leading up to surgery. Tables 1 and 2 outline a summary of selected participant characteristics and IWQOL-Lite scores, respectively. Of note, only three of the domain scores (e.g., physical function, self-esteem, and public distress) were used to support the interview data. Work and sexual life IWQOL-Lite domains were not part of participants' discussions.
Three major interrelated themes emerged during the course of analysis: the physical body, appraisal of the physical and social self, and the exercise environment. Each theme encompasses barriers, facilitators, and motivators to PA. Some barriers and facilitators were reported exclusively in reference to the postoperative period and are emphasized in Table 3 , which also documents the three main themes and subthemes.
The Physical Body
The physical body theme represented statements pertaining to somatic barriers or facilitators physiologically experienced by participants' senses, as opposed to the mind, when engaging in PA.
Barriers. All women experienced at least one weight-related mobility issue such as global pain, joint pain, liga-ment injury, or a lack of cardiorespiratory fitness, before and after surgery. For example, Jane recalled times when her reduced mobility limited her participation in PA and responsibilities as a basketball coach:
It was hard 'cause it was so much weight to have to walk on the treadmill. I had problems with my feet, and that started plantar fasciitis. So I had to stop exercising for a while. . . that was a direct result of my weight. And I had serious problems with my knees. I coach and it was very painful to walk. So, I'd have my The exercise environment Lack of access to accommodating facilities/equipment (n ¼ 7) Lack of access to exercise knowledge (n ¼ 7) Weather/climate (n ¼ 6)
Access to accommodating facilities/equipment (n ¼ 5) Access to exercise knowledge (n ¼ 8)
daughter show some of the drills that I needed to do because I couldn't do it because my knees were hurting so bad.
Quite often, impaired mobility perpetuated physical inactivity and contributed to subsequent weight gain that further exacerbated mobility-related barriers. Most participants continued to experience residual restricted mobility as a result of unrepaired musculoskeletal injuries and/or persistent joint pain following surgery. Additionally, women reported decreased energy and stamina levels as a consequence of comorbidities (e.g., sleep apnea) and occupational demands (e.g., shift work), irrespective of the surgical time frames.
In some cases, bariatric surgery resulted in changes to bodily systems that impacted fluid intake and eating in relation to PA. Some women also described developing excess loose skin in months following surgical weight loss, which impacted their comfort during exercise. These changes required additional planning of daily PA by focusing on timing of meals, adequate hydration, and use of support garments.
Something that goes with the surgery is that you cannot eat and drink at the same time. And when you eat, you cannot drink 45 minutes afterwards. So, when I decide to do an exercise, I have to plan. (Joanna) Facilitators/Motivators. All participants commented that the substantial weight loss induced by bariatric surgery resolved many of the mobility issues and comorbidities (e.g., sleep apnea) that limited PA prior to surgery. With increased physical function and weight loss, participants reported that health and long-term weight maintenance concerns provided new motivation to be physically active.
I want to live longer. I want to be there for my kids and because I see now that exercise saves you in every way either health-wise, relationship-wise, how the world sees you. (Barbara)
Appraisal of the Physical and Social Self
The theme appraisal of the physical and social self addressed interrelated social, cognitive, and behavioral factors that either prevented or promoted PA engagement.
Barriers. Almost all of the women reported experiencing feelings of shame, embarrassment, and discomfort about their bodies, especially when appearing in public. Participants also reported comparing their body shape and progress to those of others when exercising, which further reinforced feelings of self-consciousness and an inability to be physically active.
You're going [to the gym] and you're seeing all these people who are trim or fit. They're doing their things and making it look so easy and you feel so klutzy. You kinda feel out of place. (Danika)
Lack of self-efficacy to regularly engage in PA was another barrier frequently discussed by participants. Women reported feeling self-conscious about having inadequate skills or the ability to engage in various forms of PA, and subsequently avoided situations that highlighted individual physical limitations. For example, Judy recalled the avoidance of yoga since adolescence, as she was unable to engage in exercises with bending and twisting motions that her body mechanics would not allow:
You're not going to put yourself in a situation where they're going to ask you to start touching your toes because your body-the weight-is just stopping you. . .to always be in a situation where you're reminded that it's just something else you can't do, you're not going to do it.
Lack of confidence with PA persisted for some participants despite experiencing improvement in physical function following postsurgical weight loss. Jane stated: ''I'm still in the mindset that I'm still super, morbidly obese and that I can't do it [PA] . . .that's basically what's stopping me.'' Furthermore, reduced exercise selfefficacy appeared to contribute to, and in part be sustained by, a lack of motivation and negative attitudes towards PA. Specifically, some women reported a dislike for perspiring and many described exercise as ''taxing,'' a ''chore,'' and a ''waste of time.'' For some women, such as June, a lack of social support and having few relationships that included being physically active together contributed to the absence of positive PA-related experiences and reduced opportunities to be physically active:
My friends are not very active. So, when I've tried to get them to come with me [to exercise], they're not interested. So maybe if I'm in that type of environment, it'll be different.
Participants often struggled to make time for daily PA because of competing responsibilities that included occupational and educational demands as well as family responsibilities. Several women also spoke about a history of depression and reported ongoing issues with low mood and emotional strain. Additionally, some reported a history of traumatic life events (e.g., childhood sexual abuse and divorce) that impacted their interest in being physically active. The aforementioned barriers were reported with respect to both surgical periods.
It's a mind thing to get back to exercising and feeling good about you as a person; that you're worth something instead of always being in a hole thinking you're nothing. . . that's where I think a lot of my problems were. (Cathy) Facilitators/Motivators. Body image, positive or negative, appeared to increase motivation for most women to be physically active. Postsurgical weight loss improved body image and motivated many to maintain appearance by being physically active.
Seeing every single week the change in my body would motivate me to do the gym. . .seeing yourself become this differ-ent person, you want to go to the gym, you want to stay in shape. (Barbara)
A number of women also reported the inability to fit comfortably into their clothing as motivation to increase their levels of PA.
When women did report being physically active on a regular basis, they discussed social support, maintenance of physically active relationships, and enjoyment of meaningful activities as primary motivators during these times. A number of participants reported using a variety of behavioral strategies such as recruiting PA partners, engaging in positive self-talk, goal setting, and journaling positive exercise experiences in order to maintain regular PA. Participants reported employing these behavioral strategies before and after surgery.
The Exercise Environment
The theme of exercise environment describes factors within the individual's social and physical environments that impacted their ability to be physically active.
Barriers. Participants discussed challenges with access to accommodating facilities and equipment where they could safely and comfortably exercise, especially when they had severe obesity. Additionally, many women described financial concerns, inconvenient facility locations, and difficulty finding appropriate exercise clothing for a larger body. Beyond access to appropriate facilities and equipment, women cited having inadequate access to knowledge about safe exercise techniques before and after surgery. Participants noted that trainers and gym staff often did not have the knowledge to create guided exercises tailored for individuals living with excess weight and/or those who were adjusting to the physiological changes conferred by bariatric surgery. I wasn't impressed with the trainers at the gym. I wasn't really impressed with their knowledge about having extra weight and it wasn't very personalized. During the session I found that they were not really there with you, they were just looking around. (Connie)
When asked about PA-related discussions with health care professionals, all participants recalled receiving general advice to lose weight and exercise regularly. However, few women received specific strategies from their physicians, and most felt they only received cursory advice to exercise.
Lastly, several women discussed challenges associated with maintaining regular PA during winter in a northern climate, as it not only limited the types of activities one could engage in, but also decreased motivation for PA. In order to circumvent weather-dependent barriers, some participants structured exercise sessions at optimal times to reduce the impact of decreased motivation at the end of the day.
Facilitators/Motivators. Access to aquatic facilities often facilitated regular PA for many women before and after surgery. Activities such as water-based exercises and swimming reduced joint pain and minimized the visibility of excess skin movement following surgery.
Finally, exercise knowledge and encouragement provided by active friends, personal trainers, or the bariatric team motivated participants to adopt and maintain regular PA. Women who reported long periods of physical inactivity and inexperience with exercise found specific start-up information from exercise professionals particularly helpful as they increased their PA levels following surgery. For example, Danika and Jessica noted the usefulness of having introductory exercise information from an exercise trainer as they were adopting a physically active lifestyle. Danika stated: ''I had a trainer for a couple of times and I learned a lot from that. Then I did it on my own and I liked it.'' And Jessica said, ''I wanted a little bit of structure. I wanted somebody to say, 'This is how the machines work, and this is how the [training] program works.'''
DISCUSSION
Our study findings highlight three key themes, which encompass the physical body, appraisal of the physical and social self, and the exercise environment among female bariatric pa-tients. PA programming should consider an individualized approach that circumvents personal and environmental barriers while leveraging individual facilitators. Suggested approaches to addressing some of the most prevalent barriers are described in the following section.
One of the most salient somatic barriers was limited mobility due to body size, global and local joint pain, as well as low levels of physical fitness. Consequently, reduced physical function appeared to impact self-efficacy and motivation for PA, and fostered avoidance attitudes and behaviors for some participants. Declining levels of PA may be part of a cascade of events that leads to a spiral of negative health consequences including reduced mobility, muscle strength, flexibility, and endurance, along with increasing pain and discomfort with subsequent bouts of PA. According to Bandura's selfefficacy theory, these negative physical and psychological affective PA states may further contribute to perceptions of limitations in exercise capability, which in turn undermine maintenance of PA. 32 Our findings are similar to studies investigating pain and disability in other patient populations whereby PA-related pain among patients with chronic back pain reduced exercise self-efficacy and participation in PA. 33, 34 Similar to other groups, our participants also revealed negative somatic perceptions characterized by a heightened response during exercise. 11, 12 This heightened physiological response may prompt comparisons to others when exercising in group settings, leading to increased self-consciousness about fluidity of movement as well as embarrassment at increased breathlessness and perspiration. These negative states, in combination with anticipation of increased pain postexercise, may ultimately dampen motivation to persist with regular PA or exercise.
As such, high-impact aerobic stepping exercises, activities requiring rapid changes in posture or position (e.g., toe touching, alternating floor-based and standing exercises), strenuous cardiovascular activity, or balance exercises may not be optimal for women with obesity as they may exhibit altered body mechanics and reduced cardiovascular fitness. Exercise professionals could focus on gradually increasing levels of PA and teaching clients to anticipate some physiological symptoms postexercise (e.g., transient mild stiffness and aches), so as to positively reframe these sensations as indications of improvement. 35 In fact, instruction to slowly increase walking or activities of daily living may be sufficient to increase exercise stamina, given that individuals living with obesity may use as much as 60% of maximal oxygen capacity during walking. 36 At the onset of program development, it may be especially helpful to acquire additional information from clients regarding preferred movement patterns, individual capabilities, and PA-related anxieties. Specialists can also become an integral part of the patients' social support network by providing encouragement and creating positive PA experiences to cultivate clients' autonomous motivation for an active lifestyle.
Our interview and questionnaire data support previous research demonstrating resolution of mobility-limiting comorbidities following bariatric surgery. 37, 38 However, although physical function and mobility often improve postsurgery, new potential barriers may emerge. Because the goal of bariatric surgery is to restrict food intake to 600 to 1000 kcal per day, 39 clients may need to be taught to plan meals and snacks in relation to bouts of PA, and to ensure adequate hydration by modulating intensity and duration of PA. Furthermore, excess skin movement as a result of substantial weight loss can also introduce physical discomfort and embarrassment. The use of support garments and water-based activities, such as swimming, could be considered to accommodate painful excess skin movement and residual joint pain.
Of importance, the majority of bariatric patients do not typically achieve a BMI 30 kg/m 2 , with many bariatric patients remaining clinically obese over the long term. 40 Only three subthemes-side effects of surgery, postoperative weight loss, and weight/ health maintenance-were reported exclusively with reference to the postoperative period. This suggests that a majority of barriers and facilitators were informed by participants' experi-ences as women living with obesity, rather than the bariatric treatment itself. Thus, for some women living with excess weight and/or loose skin from surgical weight loss high-impact, land-based exercise may never be conducive. As such, it is important that the social and physical exercise environments are not only accommodating to mobility limitations, but are also attuned to possible body image concerns among clients living with obesity, as reported by our participants.
Irrespective of surgical time frames, participants repeatedly described poor body image and fear of negative evaluation when exercising around others as barriers to PA. These findings are consistent with literature surrounding pervasiveness of body image dissatisfaction among women in Western culture, 41 especially among women with obesity, given that body image dissatisfaction tends to increase with weight. 42 The IWQOL-Lite selfesteem domain ( Table 2) indicates scores below the 55th percentile for seven participants, suggesting that body image dissatisfaction may persist despite significant weight loss. As discussed earlier, weight-based stigmatizing experiences have a profound effect on body image dissatisfaction and PA avoidance behaviors. 20 These findings reinforce that body image dissatisfaction, at least partially in response to social discrimination, may adversely impact adoption and maintenance of PA. Therefore, effective exercise programming for this population may benefit from incorporating cognitive behavior therapy to curb body image disturbances through modification of intrusive thoughts and negative weight-related perceptions. 43, 44 Discussion of body image dissatisfaction and motivation for PA also highlights the need for a paradigm shift away from current weightbased health promotion and representations of health, which tend to stigmatize individuals whose bodies do not conform to societal norms. 45, 46 Approximately 17% of bariatric patients suffer from mood disorders 1 and roughly 17% of women seeking bariatric treatment report a history of childhood sexual abuse. 47 History of sexual abuse is strongly associated with development of obesity, binge-eating disor-ders, and depression. 47, 48 Accounts of psychological trauma in our interviews not only underscore the complexity of obesity and health decision making, but also emphasize the need for a compassionate approach among health care professionals when engaging in PA-related dialogue. Additionally, health care and exercise professionals who are working with women undergoing bariatric treatment could identify community mental health supports to provide additional assessment and treatment for their clients.
Finally, our participants noted the challenges of remaining active in a northern climate, as others have also observed. 49, 50 Climate-related barriers require consideration of additional strategies, such as use of hiking poles for increased stability and indoor walking at shopping centers, in order to facilitate continued activity during winter. Identifying weather-related barriers early on in exercise programming may allow for development of alternative individual strategies for the months when outdoor weather is a PA barrier.
We acknowledge that a small sample size (n ¼ 12) precludes any statistical generalizability of study findings. The semistructured interview approach implemented in this study was chosen intentionally to allow for an in-depth analysis of individual PA experiences among 12 women who have undergone bariatric surgery. This qualitative research approach offers a rich understanding of PA experiences within the context of an individual's environment, attitudes, and beliefs, which cannot be ascertained using quantitative methods. 31 Future research studies in this area of health promotion research should implement both types of inquiry so as to quantitatively investigate and qualitatively explore barriers to physical inactivity across racially and economically diverse groups and among men, as well as among individuals who have surpassed the 2-year peak weight loss period post-bariatric surgery. Beyond 2 years, there is likely to be increased variability in weight change, body image, and psychosocial adjustment that may further impact motivation, interest, and confidence to be physically active.
